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CHAPTER I 
THE PROBLEM 
Statement of the problem.-- The purpose of this study is to dis-
cover, through testing, the extent to which hidden numbers in problems 
affect the ability of pupils to solve such problems correctly. Spitzer 
has defined the term "problem" in arithmetic as "a quantitative situa-
tion described in words in which a definite question is raised, but for 
!! 
which the arithmetical operation is not indicated." The term "hidden 
number" refers to data which are not actually present in number form in 
the problem, but which we assume are known by the child through previous 
learning experiences, and are needed for solution. 
Justification of the study.-- There is seldom an arithmetic text-
book which does not include some problems with hidden numbers. Very 
often children form the erroneous opinion that a problem cannot be 
solved unless all of the necessary data are stated in number form in 
the problem. Therefore, when a problem such as "How many quart bottles 
can Bill fill if he has five gallons of water?" is inserted among text-
book problems, the pupil may respond with the answer, "I can't figure 
it out because there is only one number given in the problem." 
Since the difficulty exists, this study was undertaken to reveal 
the extent to which pupil achievement in problem solving is affected 
!/Herbert F. Spitzer, The Teaching of Arithmetic. Houghton Mifflin 
Company, Boston, 194~, p. 209. 
jJ 
I 
by "hidden numbers." 
Scope and limitations of the study.-- The two fifth grades, which 
included 56 pupils of the Brackett School in Arlington, Massachusetts, 
were used in this study. Two tests, each consisting of 20 problems, 
were administered two weeks apart. In Test I the regular conventional 
type problem was used; that is, the type in which all information neces 
sary for solving the problem was stated in the problem. In Test II all 
but three problems contained a hidden number which the pupil was re-
quired to recognize and use in solving the problem. In both tests one-
step problems involving whole numbers only were used. Each of the four 
fundamental processes was included in both Test I and Test II. 
CHAPTER II 
REVIEW OF RELATED LITERATURE AND RESEARCH 
Problem solving in arithmetic offers a great challenge to teachers 
in th~ elementary school. Many attempts have been made to investigate 
possible causes of difficulty in this area of arithmetic, and numerous 
educators have suggested feasible remedies which might aid pupils in 
strengthening their problem-solving weaknesses. 
This review of literature will be limited to research on problem 
solving in relation to the following factors: methods of solution; 
factors of intelligence--reading comprehension, specific vocabulary, 
computational skill, and general mental ability; and finally, problems 
of the "missing data'' type. 
Methods of solution.-- Some investigators have been interested in 
discovering the most effective methods for teaching problem solving. 
One of the earliest experiments in the area of methods was conducted by 
!! 
Newcomb. After computing scores on the Stone Reasoning Test in 
Arithmetic, four experimental and two control classes were equated. 
Children in the experimental classes solved the problems following 
steps listed on a prepared form. Teachers of these experimental classes 
were given the following directions: "To achieve success, each pupil 
must be able to: 
1/R. S. Newcomb, "Teaching Pupils How to Solve Problems in Arithmetic," 
Elementary School .Journal (November, 1922), 23:183-189. 
1. Understand every word in the problem 
2. Read the problem intelligently 
3. Add, subtract, multiply, and divide with speed and accuracy 
4. Decide what is given. in the problem 
5. Determine the part required for solution 
6. Select the correct process or processes and decide on their 
proper order 
7. Plan the solution wisely 
8. Check immediately." 
Children in the two control classes were taught in the teacher's 
usual manner. 
After an experimental period of six weeks, the Stone Reasoning 
Test was repeated. The results showed 23 per cent gain in speed and 
5 per cent gain in accuracy for the experimental group. The control 
group gained 5 per cent in speed and 3 per cent in accuracy. However, 
no attempt was made to reveal the statistical significance of these 
differences. 
A thorough study of the comparative value of three different 
y 
methods of solving problems was made by Hanna. He used 1000 pupils 
from grades four and seven and adminis·tered to them four standardized 
reading tests to secure homogeneity of groups and valid measures of 
gain . 
2/Paul R. Hanna, '~ethods of Arithmetic Problem Solving," Mathematics 
Teacher (November, 1930), 23:442-450. 
The graphical or "dependencies" method trained the pupil in deter-
mining what was asked for, what the thing asked for depended on, what 
this dependent factor depended on, and so forth until the child had 
uncovered the necessary relationships in the problem. The following 
problem illustrates this method: 
"John had sixteen cents. He earned ten cents more and then 
spent fifteen cents for ice cream. How much money did John 
have left?" 
Below is the problem represented graphically: 
Money left 
Total amount 
Amount spent 
(fifteen cents) 
Amount at start (sixteen cents) 
Amount earned (ten cents) 
Hanna's second method was the "conventional-formula" method in 
which the pupil followed a four-question pattern to solve each problem. 
The pattern included: (1) What is asked for? (2) What is given? 
(3) How shall I use these facts to solve the problem? and (4) What is 
the answer? 
Hanna called his third method the "individual" method. Pupils 
using this method solved the given problems in any way that they could 
devise for themselves. The only requirement was that they arrive at 
the correct solution. 
After a practice period lasting six weeks, standardized tests were 
given and the mean gains were determined. Considering grade four and 
grade seven results together, the "dependencies" method and the "indi-
vidual" method were superior to the "conventional-formula" method. 
However, no significant difference was evident between the two former 
methods. 
When the results for grade four were analyzed individually, it was 
revealed that among pupils of inferior ability the "dependencies" method 
was far superior to the "conventional-formula" method. Among grade four 
pupils of above average arithmetic reasoning ability no one method 
seemed superior to the others. Grade seven results rated the three 
methods in the following order: (1) individual; (2) dependencies; and 
(3) conventional. Hanna concluded that the "conventional-formula" 
method was the least successful, while the use of the other two methods 
produced little difference in results. 
A similar but more limited study than that of Hanna was undertaken 
~ 
by Clark and Vincent. Eighty children from grades seven and eight 
were given the Stone Reasoning Test in Arithmetic and the Arithmetic 
Reasoning Test from the Stanford Achievement Test. The results revealed 
the "dependencies" method to be superior to the "conventionalU method. 
However, no attempt was made to find the significance of the difference, 
and the evidence on the tests failed to be convincing. 
'!_/ 
In agreement with Hanna, Clark, and Vincent is Burch who stated 
quite strongly that the "conventional-formula" method which trains a 
pupil to follow a series of steps made up by an adult mind does not 
3/John R. Clark and E. Leona Vincent, "A Comparison of Two Methods of 
Arithmetic Problem Analysis," Mathematics Teacher (April, 1925), 
18:226-233. 
4/Robert L. Burch, An Evaluation of Analytic Testing in Arithmetic 
Problem Solving, Doctor's Dissertation, Duke University, Durham, 
North Carolina, 1949. 
I 
usually produce successful results. Some children actually are hindered 
by the boundaries which must limit their thinking process when they are 
forced to use this method. 
An investigation conducted by Washburne and Osborne consisted 
of matching seventh- and eighth-grade children on the following basis: 
(1) ability in problem solving and in arithmetic fundamentals; (2) intel 
ligence; (3) chronological age; and (4) teacher judgment. After con-
ducting a six-week experiment they came to the conclusion that it is 
less effective to train children to follow a set, formal pattern of 
analysis in an attempt to solve problems. Greater success can be 
achieved by giving many problems to children, by allowing them to 
attack the problems in their own way, and by helping each child with 
his own individual difficulties as he encounters them. They discovered, 
however, that children of inferior ability profited greatly by problem 
analysis. 
Conflicting results were found by Adams who maintained that 
the method involving the greater amount of analysis was slightly 
superior to the individual method. His study, which was conducted at 
the third- and fourth-grade levels, has received the criticism that the 
measures of gains are unreliable because of an inadequate testing pro-
gram. 
5/Carleton W. Washburne and Raymond Osborne, "Solving Arithmetic 
Problems," Elementary School Journal (November, December, 1926), 
27:219-226, 296-304. 
~Roy Edgar Adams, A Study of the Comparative Value of Two Methods of 
Improving Problem Solving in Arithmetic. University of Pennsylvania, 
Philadelphia, 1930. 
7 
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In 1931 Monroe and Engelhart made an extensive controlled experi 
ment at the fifth-grade level involving 26 classes in 13 schools. Out 
of about 600 cases they matched pairs of pupils on intelligence quotient~, 
keeping the chronological ages the same. Two Stanford Achievement Tests 
were given to equate groups. One was in arithmetic and the other was 
in reading. The control group received the usual instruction in problem 
solving throughout the experiment, while the experimental group was 
given special attention. This latter group was trained to analyze 
problems carefully, being sure to do the following things: (1) define 
terms; (2) restate problems and formulate new ones; (3) diagram the 
conditions of the problems; and (4) reread problems to clarify methods 
of solution. The final tests given to both groups were equivalent forms 
of the two initial tests given. These final tests revealed no signifi-
cant differences in favor of either group. It was observed, however, 
that those children whose I.Q.'s were below 100 profited more from 
systematic instruction than did the children of superior intelligence. 
§_/ 
An experimental study was made in Detroit by Thiele in which 
he used 1200 fourth-grade children. Three groups were formed on the 
basis of the Stanford Achievement Test. They were taught over a period 
of 15 weeks by three different methods. The first, called the "associa-
tion" method, consisted of giving each child a practice pad containing 
ijWalter S. Monroe and Max D. Engelhart, "The Effectiveness of Systemati 
Instruction in Reading Verbal Problems in .Arithmetic,'' Elementary School 
Journal (January, 1933), 33:377-381. 
8/C. Louis Thiele, "A Comparison of Three Instructional Methods in Prob-
lem Solving," (In American Educational Research Association, Research on 
the Foundations of American Education; Official Report, 1939, pp. 11-15. 
80 or 90 sets of one-step problems with seven ·problems in ·each set. 
These seven problems were different from one another in respect to 
methods of solution. However, the like-numbered problems in all sets 
required the identical method for solution. For example, if the method 
used in Problem One, Set One, was subtraction, Problem One in every 
other set required the process of subtraction for solution. The first 
set was worked out by pupils and teachers together, was discussed and 
explained, and was copied by the children onto their practice pads to 
be used as a model for the remaining sets. The children worked out the 
rest of the sets at their own rates, referring back to the models when-
ever necessary. Thus they learned to associate each problem with a 
model. 
Thiele's second method was called the "analysis" method. The same 
problems were used as in the "association" method. This time the chil-
dren were not required to solve the problems, but they were asked merely 
to choose from multiple-choice endings the correct answers to the follow 
ing three incomplete statements: (1) "You are told ... "; (2) "You must 
find out .•. "; (3) "The right way to solve this problem • II 1S •••• 
In Thiele's third method, the "vocabulary" method, again the same 
sets of problems were used. This time an important word was omitted 
from the statement of each problem. The children were asked to select 
the correct missing word from a given set of words. They did not have 
to solve the problems. 
When the experiment was completed and the Stanford Achievement 
Test was administered . again, the results showed that the "association" 
method was statistically superior to each of the other two methods. 
The study was repeated the following semester, and the results were 
identical. Thiele sided with Washburne and Osborne in his belief that 
a child will be more successful in solving problems when left to his own 
devices and when given many problem-solving experiences. Thiele stated 
that lower-grade teachers ought to discontinue the teaching of tech-
niques of problem solving. 
v 
Johnson made the following criticism of Thiele's experiment: 
"In the first place, there was no control group which was 
asked to solve the problems without any special guidance. It 
is quite possible that such a group might have done almost as 
well as did the "association" group. In the second place, it 
seems that from the very outset the cards were stacked against 
the "analysis" and the "vocabulary" groups, since they received 
no practice whatever in the actual solution of the problems used 
in the experiment. Either these groups should have had the 
experience of solving the problems, or the members of the first 
group should have been asked merely to associate each problem 
in each set with one of the problems in the first set and not 
be asked, in addition, to solve the problems." 
A carefully planned experiment conducted by Bramhall investi-
gated the relative merits of teaching problem solving by use of the 
11 imaginative'' type problems as compared with the "conventional" type 
problems. He used sixth graders in his experimental and control groups. 
While the control group practiced solving conventional problems daily, 
the experimental group practiced using problems containing descriptive 
adjectives and more interesting, unusual approaches. When the final 
'ijHarry C. Johnson, "Problem Solving in Arithmetic: A Review of the 
Literature. I," Elementary School Journal (March, 1944), 44:396-403. 
10/Edwin W. Bramhall, "An Experimental Study of Two Types of Arithmetic 
Problems," Journal of Experimental Education {September, 1939), 
8:36-38. 
10 
I,·. 
comparison was made, there was no statistically significant difference 
between the scores of the two groups. 
Factors of Intelligence 
Reading comprehension.-- Using the results of careful diagnostic 
11/ 
studies, Brueckner listed nine major causes of pupil difficulty in 
problem solving. Two of the nine causes concerned reading. He stated 
that much lack of comprehension in problem solving is due to failure to 
understand, in whole or in part, the wording of the problem because of 
inferior reading ability and inability to visualize the problem situa-
tion. Also he blamed carelessness in reading, thus the omission of 
important ideas, and even misreading, for many problem errors. 
12/ 
Similarly, Roling, Blume, and MOrehart included the inability 
to read as one of six causes of difficulty in problem solving. 
13/ 
In a recent study Hartung discussed the role of reading in the 
field of arithmetic. He wrote that reading ability affected very little 
the ability to work examples, but that it was far more important in the 
solution of verbal problems. He stated that studies of relationship 
between scores on reading comprehension tests and on problem solving 
tests yield correlation coefficients of around .60. It is interesting 
11/Leo J. Brueckner, "Improving Pupils' Ability to Solve Problems," 
Journal of the National Education Association (June, 1932), 21:175 7 176. 
12/Pearl Roling, Clara L. Blume, and Mary Morehart, "Specific Causes of 
Failure in Arithmetic Problems," Educational Research Bulletin, III 
(October 15, 1924), pp. 271-272. 
13/Maurice L. Hartung, "Advances in the Teaching of Problem Solving," 
Arithmetic, 1948. Supplementary Educati9nal MOnograph, Number 66, 
University of Chicago Press, Chicago, Illinois, pp. 44-53. 
/ 
to note, however, that although attention to reading skills may improve 
problem solving scores, reading improvement alone will not improve the 
ability to solve problems. 
14/ 
According to Treacy the general reading level of a pupil does 
not relate significantly to his success in solving arithmetic problems. 
Nevertheless, he discovered that the following specific reading skills 
do affect success: quantitative relationships, vocabulary in context, 
isolated vocabulary words, perception of relationships, integration of 
dispersed ideas, drawing inferences from content, and retention of 
clearly stated details. 
15/ 
Stevens concluded foom observations that a child must be able 
to analyze a problem in order to be able to solve it correctly, and that 
this ability to analyze is more important to his success than is his 
general reading ability. 
16/ 
Hansen, in his work with sixth-grade pupils, tried to learn 
whether there were any certain factors which could be associated with 
the pupils' ability to solve word problems. He found that the group 
which produced superior results in problem solving had also excelled 
in certain arithmetic, mental, and reading factors. Among the reading 
14/ John P. Treacy, "The Relationship of Reading Skills to the Ability 
to Solve Arithmetic .Problems," Journal of Educational Research 
(October, 1944), 38:86-96. 
15/B. A. Stevens, "Problem Solving in Arithmetic," Journal of Educa-
tional Research (April, 1932), 25:253-260. 
16/Carl W. Hansen, "Factors Associated With Successful Achievement in 
Problem Solving in Sixth Grade Arithmetic," Journal of Educational 
Research (October, 1944), 38:111-118. 
factors were: general language ability, reading graphs, charts, and 
tables, and general vocabulary. Surprisingly. enough, this superior 
group did not excel in speed or comprehension when the purpose of their 
reading was to predict outcomes or to note details. 
Specific vocabulary.-- Many investigators have discovered that 
vocabulary plays an important part toward success in problem solving. 
17/ 
Brueckner included the lack of adequate vocabulary or of under-
standing of arithmetic terms as a cause of difficulty for pupils. He 
asserted that vocabulary exercises on important terms are essential. 
18/ 
Hansen found that not only a broad arithmetical vocabulary, 
but also an adequate general vocabulary is needed for greater achieve-
ment in word problems. 
19/ 
When Kramer studied the effects of various factors on problem 
solving, she found that vocabulary was of considerable importance. 
From her observations she concluded that children achieved better re-
sults on problems that were factually stated, framed in simple language, 
and in the interrogative form. 
Among the three main reasons why children do not succeed in 
17/Brueckner, op. cit., p. 175. 
~/Hansen, op. cit., p. 114. 
19/Grace A. Kramer, The Effect of Certain Factors in the Verbal 
Arithmetic Problem Upon Children's Success in the Solution. 
Johns Hopkins University Studies in Education, Number 20, Johns 
Hopkins Press, Baltimore, 1933. 
13 
solving problems, as agreed upon by Chase and Lutes is the 
inadequate understanding of vocabulary used in problems. 
After studying all phases of problem solving, Foran announced 
that the importance of vocabulary training must not be overlooked. It 
was his opinion that it is just as necessary to teach the language of 
arithmetic as it is to teach the processes, because processes cannot 
be understood without the specialized language background. When a 
pupil is confronted by a problem in which the important words are un-
familiar to him, there is little possibility that the meaning will be 
clear enough to guide him toward the correct solution. 
23/ 
Treacy made a study of good and poor achievers in problem 
solving. His results revealed that achievement is definitely associated 
with knowledge of vocabulary. Through a testing program he acquired 
two groups of seventh-grade pupils who attained high scores in problem 
solving, while the second group included 80 pupils who received low 
scores. When the two groups were compared in terms of a great many 
variables, the good achievers were found to be significantly superior 
to the poor achievers in vocabulary skills. 
20/V. E. Chase, "The Diagnosis and Treatment of Some Common Difficulties 
in Solving Arithmetic Problems," Journal of Educational Research 
(December~ 1929), 20:335-342. 
21/0. S. Lutes, ''Where Pupils Fail in Verbal Problems," Journal of 
Educational Research (January, 1926), 13:71-72. 
22/T. G. Foran, "The Reading of Problems in Arithmetic,tt Catholic 
Educational Review (December, 1933), 31:601-612. 
23/Treacy, op. cit., pp. 93-94. 
14 . 
Johnson found that the highest correlation existed between 
vocabulary and problem solving at the eighth-grade level. He studied 
the effect which the teaching of mathematical vocabulary produced on 
ability to solve problems. He found that when specific terms taught 
were later inserted into problems, these problems were solved quite 
successfully by pupils, and the meanings of the terms appeared to be 
known. Yet the knowledge of these specific terms did not bring about 
general improvement in the solving of all problems. There was no trans-
fer of training from the learning of words taught to other words not 
taught. 
The opinion of Gray and Holmes coincides with that of teachers 
and language authorities. These two authors stated that an important 
duty of all teachers is to develop adequate meaning vocabularies on the 
part of their pupils. In subjects which depart from the everyday ex-
periences of youngsters a specialized vocabulary is a necessity if they 
are to understand the concepts. Therefore, for success in problem 
solving there are certain technical arithmeti~ terms the meanings of 
which must be clarified through directed teaching. 
26/ 
According to observations made by Stevenson, a frequent cause 
24/Harry C. Johnson, "The Effect of Instruction in Mathematical 
Vocabulary Upon Problem Solving in Arithmetic," Journal of Educational 
Research (October, 1944), 38:97-110. 
25/William S. Gray and Eleanor Holmes, The Development of Reading 
Vocabularies in Reading. Publications of the Laboratory Schools of the 
University of Chicago: Department of Education, University of Chicago, 
1938. 
26/P. R. Stevenson, "Difficulties in Problem Solving," Journal of 
Educational Research (February, 1925), 11:95-103. 
15. 
I'; 
of failure in problem solving is the unfamiliarity of one or more words 
in the problem. Teachers give children credit for knowing the meanings 
of more words than the children actually know. Stevenson criticized 
arithmetic textbooks for employing many technical words which are 
entirely unfamiliar to the average pupil. 
27/ 
Pressey and Moore made a study of the growth of mathematical 
vocabulary from grade three through high school. After analyzing their 
results they announced that one of the most important reasons for dif-
ficulty experienced by people of varied ages and social strata in the 
field of mathematics is their inadequate mastery of basic terminology. 
Textbooks use technical terms generously, but they often fail to in-
struct pupils in the use of such terms. Pressey and Moore agreed that 
either textbooks ought to adapt .their vocabularies to the limited vo-
cabularies of the children who use them or, preferably, that books and 
teachers ought to instruct their pupils on the meaning and use of new 
arithmetical terms as the need arises. 
In his review of literature on problem solving, Johnson upheld 
the belief of several other authors previously mentioned in this chap-
ter that textbooks and workbooks should devote more time and space to 
the all-important development of vocabulary . Siace ample evidence 
seems to point to a great need for training in arithmetic terminology, 
27/L. C. Pressey and W. S. Moore, "The Growth of Mathematical Vocabu-
lary from the Third Grade Through High School," School Review (June, 
1932), 40:449-454. 
28/Harry C. Johnson, "Problem Solving in Arithmetic: A Review of the 
Literature. II," Elementary School Journal (April, 1944), 44:476-483. 
/ I 
-----------------------------------------~~------
Johnson stated that authors ought not fail to provide for its continuous 
development through texts. 
29/ 
A study by Dresher investigated the effects of vocabulary 
training on junior high school mathematics. His control group received 
no special instruction in vocabulary, while the experimental group ana-
lyzed textbook words, learned meanings of many technical terms, and 
received vocabulary tests for motivation. The results of the study re-
vealed greater gains for the experimental group, yet these gains were 
not statistically significant. 
Computational skill.-- To find out to what extent skill in compu-
30/ 
tation affects skill in problem solving, Lutes compared three 
special techniques. After equating four groups of children, he used 
one group for control purposes, and he taught the other three experi-
mental groups by three different methods. The first, called the 
"computation method," consisted of giving to the group drill on compu-
tational skills which would be required in solving the next day's prob-
lems. The second, called the "choosing-operations method," required 
that the children indicate the correct method for solving each problem 
and pick out the facts given. Finally, the "choosing-solutions method" 
presented three different solutions to each problem; the children were 
to make the correct choice. These three methods were used one day each 
29/Richard Dresher, "Training in Mathematics Vocabulary," Educational 
Research Bullettn (November 14, 1934), 13:201-204. 
30/0. S. Lutes, An Evaluation of Three Techniques for Improving Ability 
to Solve Arithmetic Problems. University of Iowa Monographs in Educa-
tion, First Series, Number 6, University of Iowa, ~owa City, Iowa, 1926. 
1~ 
week, and they were followed the next day by a problem test. The re-
sults showed that preliminary drill in computation led to the greatest 
gains. 
Referring again to the three main reasons why children fail in 
31/ 32/ 
problem solving, as agreed upon by Chase and Lutes, we find that 
insufficient mastery of computational skills was included as a cause of 
failure along with lack of understanding in vocabulary. 
33/ 
Brueckner also listed the inability to compute problems cor-
rectly as a major reason for pupil difficulty. He stated that incor-
rect computation occurs either through the forgetting of the procedure 
or through failure to learn it. 
In like manner, Roling, Blume, and Morehart included lack of 
ability in arithmetic fundamentals in their list of causes of diffi-
culty. 
35/-
As part of the Committee of Seven investigation, Washburne 
observed the outcome of the teaching of the mechanics of arithmetic on 
problem solving. After equating two groups on the basis of various 
abilities, he planned a program for the control group and another for 
the experimental group. The control group first learned the mechanics 
31/Chase, op. cit., p. 340. 
32/0. S. Lutes, ''Where Pupils Fail in Verbal Problems," Journal of 
Educational Research (January, 1926), 13:71-72. 
33/Brueckner, op. cit., p. 175. 
34Roling, Blume, and Morehart, op. cit., p. 271. 
35/Carleton W. Washburne, "Comparison ·of Two Methods of Teaching Pupils 
to Apply the Mechanics of Arithmetic to the Solution of Problems," 
Elementary School Journal (June, 1927), 27:758-767. 
18 
or computational processes and afterwards applied these skills to prob-
!ems. The experimental group learned the computational skills along 
with meaningful processes. At the end of the experiment there were no 
notable differences between the two groups. 
36/ 
General mental ability.-- From the study made by Hansen in 
which he identified certain factors associated with success in problem 
solving, he found that various mental factors influenced achievement. 
These were: general reasoning ability, noting differences, noting like-
nesses, non-language factors, analogies, delayed memory span, immediate 
memory span, spacial imagery, spacial relationship, and inference. 
37/ 
Roling, Blume, and Morehart recognized the fact that physical 
and mental defects and poor general mental ability hinder a pupil's 
progress in problem solving. 
Once again we must note that Brueckner's list of causes of 
difficulty includes general lack of mental ability. 
From observations recorded by competent authorities mentioned so 
far in this chapter, we are able to conclude that problem solving 
ability is closely related to certain specific factors of intelligence, 
and that these factors must be taken into consideration when evaluating 
pupil achievement in this field. 
Problems of the "missing data" type.-- Although most arithmetic 
textbooks include problems with necessary data missing, comparatively 
36/Hansen, op. cit., p. 112. 
37/Roling, Blume, and Morehart, op. cit., p. 271. 
38/Brueckner, op. cit., p. 175. 
I'' 
39/ 
little research has been done in the area. According to Sanford, 
the omission of needed information has characterized verbal problems 
from the early beginnings of their history; yet the value of such prob-
lems has not been recognized until more recent years. She stated that 
textbook problems resemble real-life problems more closely when some of 
the data needed for solution have not been given and must be found 
elsewhere. Problems of this type are valuable because they force a 
student to exercise judgment, and they oblige him to search for and 
select the needed relationships from the already acquired knowledge 
stored in his brain. 
If a pupil is to find the number of pounds in a quarter of a ton, 
he needs to recall the missing fact that 2000 pounds equals one ton. 
On a fifth-grade or higher level this fact probably has been memorized 
previously, so the pupil automatically selects this relationship and 
uses the figure, 2000 pounds, to find the solution. Perhaps he will 
not even realize that there are data missing from the problem as stated. 
On the other hand, if an American boy traveling in England weighs him-
self and finds that he weighs ten stone, he may wonder how many pounds 
that is. This information may be part of his stored knowledge, but 
probably it is not. The use of an unfamiliar unit makes him realize 
at once that the problem lacks an important detail. 
Textbook problems that lack essential details are comparatively 
few in number. The missing data may be things which the pupils should 
39/Vera Sanford, "Extraneous Details," Mathematics Teacher (February, 
1928), 21:83-91. 
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know; for instance, the number of feet in a yard. They may be informa-
tion that he is not expected to know, but which he must find from data 
given elsewhere in the textbook or in an almanac or encyclopedia. 
Again, it may be details of depreciation or costs that may not be 
easily determined. Finally, the omitted details may be the relations 
between variable quantities, and the problems may be actually un-
solvable. 
Sanford declared that if the pupil is expected to supply missing 
details, these details should be easily accessible to him either else-
where in his textbook or through material near at hand. 
Numerical details that cannot be determined through reference 
material may leave a student unable to solve the problem. Although thi 
situation is unsatisfactory, it creates a real-life situation. Prob-
lems of this type are more frequent than one might suspect. Often they 
are phrased in such a convincing manner that both the teacher and the 
student are unaware that there are data missing. An example of this 
type of problem presents itself when the following question is raised: 
Is it better to build a garage for $400 or to rent one for $4 a month? 
In a seventh-grade class the reaction of methodical students was that 
it was wiser to build. However, those students with more questioning 
minds were not sure. They considered the cost of buying a site for the 
garage, increase in property value versus increase of insurance, the 
amount of tax increase, depreciation value, and so forth. Finally, 
they decided that it would be wiser to rent than to build. Very likely 
the authors of the problem expected the opposite answer to be given. 
Such a problem leads to discriminating, reflective thinking, yet it is 
apt to frustrate the average student. 
40/ 
Hartung reported some recent advances in the teaching of 
problem solving. In his report he mentioned the "insufficient data" 
type which is included among selections of problems. He disapproved 
of these problems when they were treated merely as disguised examples 
included to provide additional practice rather than careful thinking. 
This kind of treatment occurred in problems accompanied by a graph or 
table from which the pupil was to choose the necessary missing informa-
tion. He felt that truly realistic problems ought to challenge the 
pupil so that he will be forced to collect and organize all necessary 
data on his own in a natural way. 
At the conclusion of her article, Sanford acknowledged that 
the omission of needed facts from a problem is a strong and valuable 
tool, but one that must be used discreetly. A pupil who is able to 
recognize these omissions and can supply what is needed has accomplishe~ 
a great deal. 
The study which follows will be limited to problem solving achieve 
ment as it relates to problems involving missing data, or "hidden 
numbers," as the investigator has chosen to call them. 
40/Hartung, op. cit., pp. 47-48. 
41/Sanford, op. cit., p. 91. 
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CHAPTER III 
PLAN AND PROCEDURE OF INVESTIGATION 
Organization of the tests.-- Since the purpose of this investiga-
tion was to determine the effect of hidden numbers in problems on 
pupils' ability to solve them correctly, two tests were organized. The 
first test given, referred to as Test I, was composed of 20 one-step 
problems, none of which contained a hidden number. These 20 problems 
were stated simply and contained only the necessary arithmetic informa-
tion required for solving the problems. Each of the four fundamental 
processes was represented in the test. However, the distribution was 
not even in number because of the oversimplicity in recognizing the 
process of addition at the fifth-grade level. 
The second test, referred to as Test II, also included 20 one-step 
problems. In 17 of the 20 problems there was a hidden number; that is, 
a number which was needed to solve the problem, but which was not stated 
in numerical form. It was the task of the pupils to recognize the need 
for additional data, to provide the correct missing number, and, 
finally, to use this number in the correct solution of the problem. 
All missing data were arithmetic facts which the pupils had been taught 
previously and which the investigator assumed that they knew. No 
crutches in the form of charts, tables, calendars, or other reference 
material were allowed. All missing information had to be recalled from 
memory . Three problems in Test II contained no hidden number. These 
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problems were inserted as distractors so that the pupils would not anti-
cipate hidden-number problems throughout the entire test. In both tests 
whole numbers only were used. Presented below are two sample problems, 
one taken from Test I and another from Test II, to illustrate the type 
of problems used in each test: 
Test I (all necessary data included) 
Bill took a summer job and received a salary of $32 a week. 
He worked for 12 weeks. How much money did he earn? 
Test II (hidden number) 
Jack's father receives a salary of $400 a month. 
How much does he earn in a year? 
The format used for both tests was the same. (Copies appear in 
the Appendix.) The directions for pupils given on Page I were identical 
except that the sample problem for Test I contained no hidden number, 
while the sample for Test II had data missing. Each problem in the 
test occupied its own separate block. That block included three 
things: (1) the problem as stated; (2) a small square in which the 
pupil was to write the first letter of the process he had chosen to 
solve the problem; and (3) an answer block in which the final answer 
was recorded. Space for computation was provided in each problem 
block. 
Pupils were not required to label their answers. However, short 
labels or necessary dollar signs were inserted in the answer blocks by 
the investigator to clarify the answers. 
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Administration of the tests.-- Two fifth-grade classes, comprising 
a total of 56 children, were used in the testing program. These classe 
were from the same school in a locality where the average socio-economi 
background was moderately high. 
Test I was administered to both classes on the same day by their 
regular classroom teachers. Test II was given to these same pupils two 
weeks later, in order to eliminate any practice effect. The directions 
were read by the pupils and teacher together, then the sample problem 
was explained by the teacher. The children received no further assist-
ance once they started the test. There was no time limit, and each 
child understood that he would have as much time as he needed to com-
plete the test to the best of his ability. 
Scoring of the tests.-- ·rwo scores were found for each test: one 
for the total number correct in the choice of process, and the other 
for the total number of correct answers. These results were tabulated 
in chart form, and four sets of differences were found. Two of these 
were the differences between process and answer scores for Test I and 
Test II. The third was the difference between Test I and Test II re-
sults when the process scores were compared; and finally, the differenc 
was found when answer results for both tests were compared. The data 
obtained from the administration of these tests are presented and ana-
lyzed in Chapter IV. 
The I.Q. 's of all children, based on the California Test of Mental 
Maturity, were available and were used in studying certain relation-
ships discussed in Chapter IV. 
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CHAPTER IV 
PRESENTATION, ANALYSIS, AND INTERPRETATION OF DATA 
On Table I the I.Q. scores have been arranged in intervals of five 
to include the highest to the lowest score of the pupils tested. There 
was a very wide range of scores, the highest being 145 and the lowest 
being 77. The frequency, or number of cases falling within each in-
terval, has been placed opposite the I.Q. 's. The total number of 
cases tested was 56, while the mean I.Q. was 118.07. A glance at the 
frequency column shows that a large number of pupils had I.Q. 's which 
were well above average, which accounts for the high mean score. The 
standard deviation was 14.95, due to the wide range of I.Q.'s. 
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I.Q. 
145-149 
140-144 
135-139 
130-134 
125-129 
120-124 
115-119 
110-114 
105-109 
100-104 
95-99 
90-94 
.85-89 
80-84 
75-79 
Table I 
Distribution of I.Q. 's 
Frequency 
1 
3 
2 
9 
5 
7 
10 
3 
5 
3 
4 
3 
0 
0 
1 
N = 56 
M : 118 . 07 
S.D. = 14.95 
2?. 
Table II represents the results from Test I, with the scores 
arranged from the highest possible number of correct answers to the 
lowest possible number. Two scores were found, one for proces8 and 
the other for computation. The frequency, based on the number of 
correct answers for each score, was listed both for process and for 
computation. 
A mean process score of 18.34 was computed, revealing that on 
Test I most of the pupils had very little difficulty .in choosing the 
correct process needed to solve each problem. The standard deviation 
was 2.53. 
The mean for the computation scores on Test I was 16.05, showing 
that, on the whole, pupils were able to choose the correct process 
more frequently than they were able to follow this process through to 
the right answer. 
The standard deviation for the computation scores was 3.59. 
' 
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Table II 
Results from Test I 
Score Frequency 
(Number Right) Process Computation 
20 25 4 
19 14 13 
18 6 7 
17 2 9 
16 1 7 
15 3 5 
14 1 2 
13 1 1 
12 0 2 
11 2 0 
10 0 1 
9 1 1 
8 0 1 
7 0 1 
6 0 0 
5 0 0 
4 0 1 
3 0 1 
2 0 0 
1 0 0 
0 0 0 
.· 
N = 56 N = 56 
M = 18.34 M = 16.05 
S.f) . = 2.53 S.D.: 3.59 
--
I 
Table III, representing the process and computation results of 
Test II, has the same format as Table II. The mean of the process 
scores for Test II was 16.82, a lower mean than that for Test I, 
showing that choice of correct process on Test II caused more trouble 
than it did on Test I. The standard deviation for the process scores 
was 3.56. 
The mean for Test II computation scores was 12.04. This mean 
reveals that computation results on the "hidden number" test were 
lower than results on Test I. 
The standard deviation for computation scores on Test II was 3.86. 
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Table III 
Results from Test II 
Score Frequency 
(Number Right) Process Computation 
20 13 1 
/ 19 10 1 
18 8 1 
17 5 4 
16 6 5 
15 3 6 
14 4 2 
13 2 5 
12 0 9 
11 2 4 
10 1 6 
9 0 3 
8 0 2 
7 0 1 
6 0 3 
5 1 0 
4 0 0 
3 1 1 
2· 0 1 
1 0 1 
0 0 0 
N = 56 N = 56 
M = 16.82 M = 12.04 
S.D.= 3.56 S.D.= 3.86 
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When each pupil's computation score was subtracted from his process 
score on both Test I and Test II, the difference was noted. The highest 
was a difference of 10 achieved by one pupil on Test II. Table IV 
shows the differences, ranging from 10, the highest, to 0, the lowest. 
Under the "Frequency" column the number of cases corresponding to each 
difference, in both Test I and Test II, is listed. 
For Test I the number of cases tested was 56, the mean difference 
was 2.29, and the standard deviation of the difference was 1.90. 
For Test II the number of cases tested again was 56, the mean dif-
ference was 4.79, and the standard deviation of the difference was 
2.08. 
These results showed a heavier concentration of cases among the 
higher differences on Test II than on Test I. In other words, more 
pupils achieved a greater difference between their process scores and 
their computation scores on Test II than on Test I. This finding 
' ' ' 
would lead us to believe that there was some factor in Test II which 
'' 
hindered their success in solving problems correctly after they had 
selected the proper process. We might assume this factor to be the 
"hidden numbers'' invo 1 ved. 
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Table IV 
Differences in Scores (Process--Computation) 
Frequency 
Difference Test I Test II 
10 0 1 
9 0 0 
8 2 4 
7 0 6 
6 0 9 
5 6 13 
4 7 11 
3 4 4 
2 14 3 
1 14 3 
0 9 2 
N = 56 N = 56 
M = 2.29 M = 4. 79 
S.D.= 1.90 S.D.= 2.08 
Table V shows the results when each pupil's Test II score was 
subtracted from his Test I score, both for process and computation. 
The "Frequency" colUlllll reveals the number of pupils who achieved each 
of these differences. The range of differences extended from 6 to -3 
for process, and from 11 to -1 for computation. Negative differences 
occurred when a pupil received a higher process or computation score 
on Test II, the "hidden number" test, than on Test I, the regular test. 
There were nine pupils whose process score on Test II was higher than 
on Test I, while only one pupil received a higher score in computation 
on Test II than on Test I. Again we might guess that the p~esence of 
"hidden numbers" in Test II affected pupils' ability to solve the 
problems correctly. 
Table V 
Differences in Scores (Test I--Test II) 
Difference 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 
-1 
-2 
-3 
Frequency 
Process 
0 
0 
0 
0 
0 
6 
3 
2 
4 
8 
11 
13 
7 
0 
2 
N = 56 
M = 1.52 
S.D.= 2.31 
Eas ton Uni versitY 
School of Education 
Library 
Computation 
1 
0 
1 
5 
3 
6 
5 
10 
6 
12 
2 
4 
1 
0 
0 
,., 
N = 56 
M = 4.02 
S.D.: 2.57 
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The following null hypotheses were the major ones tested in this I 
study: 
1. For the kinds of verbal problems used in this investigation, 
there is no difference between the ability to select the 
correct process to be used in solving such problems and the 
ability to carry the solution through to successful completion, 
regardless of whether or not "hidden numbers" are present. 
2. For the kinds of verbal problems used in this investigation, 
the presence of "hidden numbers" has no effect on either the 
ability to select the correct processes to be used in solving 
such problems or on the ability to solve completely such prob-
lems correctly. 
The t-tests used in relation to these null hypotheses are sum-
marized in Table VI on the following page. 
Table VI 
Summary of t-tests of Significance 
Mean of Dis- SD of Dis-
tribution tribution 
of Differ- of Differ-
ences ences 
l(a). Process Score-
Computation 
Score on Test I 2.29 1. 90 
1 (b). Process Score-
Computation 
Score on Test II 4.79 2.08 
2(a). Process Scores: 
Test !-Test II 1.52 2.31 
2(b). Computation 
Scores: 
Test I-Test II 4.02 2.57 
SD of Distribution of Differences 
* SEdiff = I N - 1 
** t • 
Mean of Distribution of Differences 
SEdiff 
37: 
.) 7 
SEdiff. * t** 
0.26 8.81 
0.28 17.11 
0.31 4.90 
0.35 11.49 
38 
For df = 55, ~must equal 2.67 to be significant at the 1 per cent 
level. Since all t-ratios in Table VI far exceed this value, we may 
reject each null hypothesis with a high degree of confidence. Thus, 
we may conclude that: 
1. There would appear to be a definite difference between the 
ability to select the correct process to be used in solving 
verbal problems of the kind used in this investigation and the 
ability to carry the solution through to successful completion. 
The latter ability would appear to be significantly lower than 
the former, regardless of whether or not "hidden numbers" are 
present. 
2. The presence of "hidden numbers" would appear to have a sig-
nificantly detrimental effect both on the ability to select 
the correct processes to be used in solving verbal problems of 
the kind used in this investigation and on the ability to solve 
completely such problems correctly. 
Since the presence of "hidden numbers" appeared to affect problem 
solving ability significantly, it was decided to measure the relation-
ship between this effect and intelligence. The following coefficients 
or correlation were computed: 
Between IQ and effect of "hidden numbers on choice of process 
(Test I - Test II): r = -0.18 
Between IQ and effect of "hidden numbers" on computation 
(Test I - Test II): r = -0.14 
Since r must equal 0.26 when df = 54, to be significant at the 
5 per cent level, we have no cause to reject the null hypothesis that 
the effect of ''hidden numbers" on both the selection of process and 
the complete solution of the problem was unrelated to I.Q. 
Results of -Item Analysis of Test II 
When each item on Test II was analyzed carefully to discover the 
causes of error in computation, it was revealed that the "hidden num-
ber" in the item was responsible for over one half of the total number 
of errors in almost every item where this total number of errors was 
appreciable. The table below will illustrate this finding more clearly 
Item 
1 
2 
3 (no hidden number) 
4 
5 
6 
7 
8 (no hidden number) 
9 
10 
11 
12 
13 (no hidden number) 
14 
15 
16 
17 
18 
19 
20 
Total Number 
_of Errors 
4 
18 
12 
16 
9 
39 
12 
38 
26 
33 
11 
18 
19 
18 
49 
35 
15 
26 
28 
21 
Number of Errors 
Caused by Hidden 
Numbers 
0 
6 
0 
12 
4 
33 
3 
0 
19 
32 
10 
9 
0 
11 
46 
32 
10 
25 
25 
16 
39 
In items 4, 6, 9, 10, 11, 14, 15, 16, 17, 18, 19, and 20, over 
one half of the total errors were caused by the hidden number in the 
item. 
Other common causes of errors were: (1) choice of wrong process; 
(2) incorrect computation; and (3) misplaced or omitted decimal point. 
In a limited number of cases pupils were unable to attempt the problem 
at all. 
To summarize briefly this analysis of difficulties in Test II, 
we may safely state that a primary cause of errors was the "hidden 
number" element. Second in importance was incorrect choice of process, 
and finally, a substantial number of errors resulted from mistakes in 
computation and in decimal-point placement. 
A summary of procedure, findings, and conclusions, as well as 
suggestions for further study, is presented in Chapter V. 
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CHAPTER V 
SUMMARY AND CONCLUSIONS 
Introduction.-- The purpose of this study was to discover, through 
testing, the extent to which "hidden numbers" in problems affect the 
ability of pupils to solve such problems correctly. 
Two tests, each composed of 20 one-step problems, were used in 
this investigation. The first test included problems in which all 
necessary data were given. The second test, referred to in this study 
as the "hidden number" test, was made up of three problems of the 
Test I type and 17 problems in which data necessary for solving the 
problem were not stated but had to be provided by the pupil for correct 
solution of the problems. 
Fifty-six pupils at the fifth-grade level were used in the in-
vestigation. A period of two weeks elapsed between the administration 
of Test I and Test II. No directed teaching for either test was given, 
nor were the tests discussed with the pupils during the two-week period 
Two scores were found for each test: one based on the number of 
problems in which the correct process was indicated, and the second 
based on the number of problems in which the final computational re-
sult was correct. 
Four sets of differences were found for each pupil tested: 
(1) the difference between process and computation score for Test I; 
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(2) the same for Test II; (3) the difference between Test I and Test II 
results in regard to process score; and (4) the difference between 
Test I and Test II results in regard to computation score. Both the 
mean and the standard deviation of the distribution of differences were 
computed for each of the above-mentioned differences, and from these 
the standard error of difference and the t ratio were found for each. 
In order to discover the relationship between a pupilrs I.Q. and 
his ability to solve "hidden number" problems, the coefficient of 
correlation (r) between intelligence and both choice of process and 
computation results for Test I minus Test II were computed. 
A final step in the interpretation of the data was an item anal-
ysis of Test II, the "hidden number" test, based on computation results 
From this analysis a graphic picture was presented of the frequency of 
errors for each item caused by "hidden numbers" as opposed to the total 
number of computational errors for each item. 
Summary and Findings.-- When the mean I.Q. for the group was com-
puted, it was found to be 118.07. This high mean was an average of a 
wide range of I.Q.'s, stretching from a high of 145 to a low of 77. 
The standard deviation of I.Q. 's was 14.95. 
The results from Test I disclosed that the group as a whole had 
little difficulty in solving the problems. However, when the mean 
process score of 18.34 was compared with the mean computation score of 
16.05, it became evident that the group found it easier to select the 
correct process than to arrive at the correct answer. The mean stand-
ard deviation of the process scores was 2.53, while the standard 
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deviation for computation scores was 3.59. 
Test II findings revealed lower scores than those for Test I. 
The mean process score was 16.82, while the mean computation score was 
12.04. The standard deviation for process scores was 3.56, while for 
computation it was 3.86. Presumably, the "hidden number" factor in 
Test II affected both choice of process and computation. 
The t ratios which were found for the four sets of differences 
mentioned earlier in this chapter and again below all exceeded 2.67, 
which is the value necessary for ~ to be significant at the one per 
cent level when df : 55, as it did in this study. Thus these t ratios 
led to the conclusion that the following differences were statistically 
significant: 
l(a). Process Score Computation Score on Test 1: t = 8.81 
l(b). Process Score -Computation Score on Test II: t = 17.11 
2(a). Process Scores: Test I -Test lit 
2(b). Computation Scores: Test i -Test II: 
t = 4. 90 
t = 11.49 
From these significant ~ ratios we may conclude that there 
seemed to be a definite difference between the ability to select the 
correct processes needed to solve problems and the ability to carry 
the solutions through to successful completion, regardless of whether 
"hidden numbers" were present in the problems or not. The presence of 
"hidden numbers" appeared to have a significantly detrimental effect 
on both the ability to select the correct processes and on the ability . 
to solve problems correctly on Test II. 
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When the relationship between I.Q. and ability to solve "hidden 
number 11 problems was computed, the following coefficients of correla-
tions were arrived at: 
Test I 
Test I 
Test II (choice of process): 
Test II (computation): 
r = -0.18 
r = -0.14 
To be significant at the 5 per cent level, ~must equal 0.26 when 
df : 54. Therefore, we may conclude from the findings above that the 
effect of "hidden numbers" on both selection of process and the complet 
solution of the problem was unrelated to I.Q. 
From the item analysis of Test II it was seen that in 12 of the 
20 problems over half of the total errors in the answers were caused 
by "hidden numbers. 11 
Conclusions~- For the 5th grade children who were tested: 
1. The presence of ''hidden numbers" in problems of the type used 
in this investigation had a detrimental effect on pupils' 
ability both to choose the correct process for solution and 
to arrive at the correct answer. 
2. The ability to solve "hidden number" problems of the type used 
in this investigation was unrelated to I.Q. 
Limitations.--
1. Pupils involved in this study were all at the fifth-grade 
level. 
2. The number of pupils used in the study was not large enough 
to allow broad applications of the findings. 
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3. Problems on both tests were limited to one-step problems with 
whole numbers only being used. 
Suggestions for further study.--
1. Inasmuch as the number of pupils involved in this study was 
comparatively few, further investigation might well reach a 
larger sampling, thus allowing greater confidence to be placed 
in the results. 
2. A higher level of difficulty in the problems themselves might 
be maintained in a similar study, since simplicity was an ob-
jective in composing the items used in this study. 
3. An experiment of this kind could be carried out successfully 
at a different grade level, preferably higher than lower, 
since the type of data needed to solve "hidden number" 
problems has to be accumulated by pupils through numerous 
and varied learning experiences in arithmetic. 
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APPENDIX 
TEST I 
Name Date 
Directions 
This is a test to see how well you can solve problems. Read each 
problem carefully, decide what process should be used to solve it 
correctly, then write the first letter of the process you have chosen 
in the block marked "Process" for each problem. After you have figured 
out the final answer, write this answer in the block marked "ANSWER" 
under each problem. 
Here is a sample problem: 
Raymond wants a new baseball bat that 
costs $2.95. He has saved $2.19. How 
much more money does he need? 
PROCESS 
$2.95 
- 2.19 
$ .76 
ANSWER 
$ . 76 
Do the following problems like the sample above. Work steadily until 
you finish. 
1. Bill took a summer job and 
received a salary of $32 a 
week. He worked for 12 weeks. 
How much money did he earn? 
PROCESS 
D 
ANSWER 
$ 
2. There are 217 Girl Scouts who 
plan to march in rows of 7 in a 
parade. How many rows will they 
make? 
PROCESS 
ANSWER 
rows) 
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Name 
3. Mrs. Adams wanted to buy a yard 
of white lace to trim the collar 
of a dresi~ The lace costs $1.17 
for 3 yards. How much would she 
have to pay for one yard? 
PROCESS 
Cl 
ANSWER 
5. Jim weighs 81 pounds. Fred 
weighs 58 pounds. Jim weighs 
how many more pounds than 
F:ced? 
PROCESS 
u 
ANSWER 
lb. 
7. Mr. Burns bought 112 tomato 
plants. He planted them in 8 
even rows . How many tomato 
plants were there in each row? 
PROCESS 
D 
ANSWER 
plants 
Page 2 
4. A fifth grade class put on a 
play to earn money for their 
trip to the museum. They 
charged $.20 a ticket and they 
sold 130 . tickets. How much 
money did they take in? 
PROCESS 
Ll 
ANSWER 
$ 
6. Rober t was born in 1940. His 
father was born in 1911. How 
old was Robert's father when 
Robert was born? 
PROCESS 
D 
ANSWER 
years old 
8. If an airplane travels at a 
rate of 150 miles in one hour, 
how many miles will it have 
traveled in 7 hours? 
PROCESS 
I~ 
ANSWER 
miles 
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Name 
9. Mrs. Nelson's grocery bill came 
to $14.80. She gave the clerk a 
$20 bill. How much change did 
she receive? 
PROCESS 
ANSWER 
11. Jane practices her piano lesson 
for 45 minutes every day. At 
the end of 6 days how many min-
utes has she practiced? 
PROCESS 
u 
ANSWER 
minutes 
13. Helen is reading a book which 
contains 285 pages altogether. 
She has read only 115 pages. 
How many pages does she have 
left to read? 
PROCESS 
0 
ANSWER 
pages I 
Page 3 
10. At Christmas time the 12 boys 
in Peter's Cub Scout den sent a 
complete turkey dinner to a 
poor family. The food cost 
$13.20 and the boys shared the 
cost equally. How much was eac ~ 
boy's share? 
PROCESS 
Cl 
ANSWER 
12. Mary received $2.40 for taking 
care of Mrs. Jackman's baby 
one afternoon. She received 
$.40 an hour. How many hours 
did she work? 
PROCESS 
D 
ANSWER 
hours I 
14. A fifth grade geography book 
costs $1.60. How much will it 
cost to buy new books for a 
class of 35 pupils? 
PROCESS 
D 
ANSWER 
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Name 
15. Fred took an automobile trip 
with his father. When they 
started, the speedometer reading 
was 8,242 miles. When they re-
turned home the reading was 
10,473 miles. How many miles 
did they travel on their trip? 
PROCESS 
u 
ANSWER 
miles I 
17. Some of our early trains 
traveled about 23 miles an 
hour. How many hours did it 
take one of them to go 759 
miles? 
PROCESS 
D 
ANSWER 
hours I 
19. One hundred years ago there 
were 8,450 post offices in the 
United States. There are now 
about 50,000. How many more 
are there now? 
PROCESS 
D 
ANSWER 
l ___ mo_r_e_n_ow _ _,, 
page 4 
16. The Champs baseball team 
bought a bat for $3.50 and a 
ball for $2.50. How much did 
the team spend altogether? 
PROCESS 
u 
ANSWER 
I $ 
18. If a roll of film costs $.45, 
how much will Peggy have to 
pay for 6 rolls? 
PROCESS 
D 
ANSWER 
I $ 
20. Mr. Harris, a candy dealer, 
paid $4.80 for6 boxes of 
chocolate bars. How much did 
he pay a box? 
PROCESS 
D 
ANSWER 
49 
TEST II 
Name -------------------------------------------
Date 
Directions 
This is a test to see how well you can solve problems. Read each 
problem carefully, decide what process should be used to solve it 
correctly, then write the first letter of the process you have chosen 
in the block marked "PROCESS" for each problem. After you have figured 
out the final answer, write this answer in the block marked "ANSWER" 
under each problem. 
Here is a sample problem: 
If one orange costs .07, how much will 
Bill have to pay for a dozen oranges? 
PROCESS 
$.07 
12 
$.84 
ANSWER 
I $.84 I 
Do the following problems like the sample above. Work steadily until 
you finish. 
1. Farmer Brown has 288 eggs in a 2. Jack's father receives a salary 
basket. How many dozen eggs of $400 a month. How much does 
has he? ! he earn in a year? 
PROCESS PROCESS 
D LJ 
ANSWER ANSWER 
dozen I 
...___I $_/ 
so 
Name 
3. Abraham Lincoln died in 1865. 
He was 56 years old. In what 
year was he born? 
PROCESS 
·D 
ANSWER 
5. The United States entered 
World War I in the year 1914. 
How many years ago was that? 
PROCESS 
u 
ANSWER 
..__I I 
7. The school department buys 
blackboard erasers for $1.80 
a dozen. How much does one 
eraser cost? 
PROCESS 
D 
ANSWER 
page 2 
4. It took Mr. Graham 180 minutes 
to f ly from Boston to Chicago. 
How many hours did it take? 
PROCESS 
u 
ANSWER 
6. Nancy bought 21 yards of ribbon 
to use in wrapping Christmas 
gifts. How many feet of ribbon 
did she have? 
PROCESS 
u 
ANSWER 
8. In a newly built school there 
are 650 new desks. They cost 
$9.50 each . Find the total 
cost of the desks. 
PROCESS 
D 
A.MIWER 
~oston University 
~chool bf Education 
-Libr ary 
5:1 
Name 
9. Ann and Mary made lemonade to 
sell last summer. They made 
6 gallons and sold it by the 
quart. How many quarts did 
they sell? 
PROCESS 
D 
ANSWER 
l __ qts___.. I 
11. Helen visited her grandmother 
for 11 weeks last summer. 
How many days did the visit 
last? 
PROCESS 
D 
ANSWER 
i~. Jack's basketball suit will 
cost $4.80. How much must he 
earn each week in order to pay 
for the suit within 4 weeks? 
PROCESS 
D 
ANSWER 
page 3 
10. Mr. Richards bought 198 feet 
of heavy wire fencing to fence 
in his chicken yard. How many 
yards did he buy? 
PROCESS 
Li 
ANSWER 
yards! 
12. Each day at Brooks School 216 
children eat in the lunchroom. 
If a half dozen children sit 
at each table, how many tables 
must there be in the lunchroom: 
PROCESS 
n 
ANSWER 
tables I 
14. When Frank measured the length 
of one side of his classroom 
he found that it measured 30 
feet. The teacher asked him 
how many inches that was. 
What was his correct answer? 
PROCESS 
u 
ANSWER 
52 
Name 
15. A shoe salesman sold 1820 pair 
of shoes in one year. How 
many pair of shoes did he sell 
each week, on the average? 
PROCESS 
D 
ANSWER 
pair I 
17. Ann traveled from New York to 
St. Louis during her vacation. 
She was on the train 32 hours. 
How many hours more than one 
day was this? 
PROCESS 
D 
ANSWER 
hours 1. 
19. Mr. Smith says that he had 120 
days off from work during last 
year, a regular year. How 
many days did he work during 
last year? 
PROCESS 
u 
ANSWER 
days! 
page 4 
ili6. Mary promised to help her 
mother with the housework for 
15 minutes each day in January 
At the end of the month how 
many minutes had she helped 
altogether? 
PROCESS 
D 
ANSWER 
minutes! 
18. Betty wrote her arithmetic 
marks in a notebook every 
school day for 6 weeks. At 
the end of this time how many 
arithmetic marks did she have 
in her notebook? 
PROCESS 
D 
AllliWER 
marks I 
20. George walks 3 miles each day 
on his paper route. How many 
miles did he walk during the 
month of November? 
PROCESS 
u 
ANSWER 
miles I 
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